of chlorophyll a using the reflectance at NIR wavelengths, where chlorophyll a does not absorb, 134 normalized by the reflectance at red wavelengths (corresponding to the peak of chlorophyll a 135 absorbance) (Murphy et al. 2006 ).
136
Here we used a particular IR-sensible camera (ADC, Tetracam Inc.) , commonly employed in 137 agricultural and vegetational studies, to obtain chlorophyll a estimates. The ADC is a single sensor 138 digital camera designed and optimized to capture visible light wavelengths longer than 520 nm and 139 near-infrared wavelengths up to 920 nm. This camera uses a Bayern-pattern filter to produce a 3-140 layered photo comprising green, red and NIR layers which are analogous to the red, green and blue 141 layers produced by conventional digital cameras. The ADC system writes a greyscale RAW file for 142 every photo; hence every photo has been colour-processed and recorded in TIFF format, using the 
146
In order to get the best focus, photos were acquired using a stable platform 60 cm above and 147 normal to the rock surface. Different exposure times for each photo were selected depending on 
154
All methods of collecting remotely sensed data require calibration/validation by comparison 155 with direct measurements (Murphy et al. 2005) . In order to calibrate/validate estimates of 156 chlorophyll a derived from the ADC data, 100 rock chips ~2 cm in diameter were removed by chlorophyll a, which was extracted in methanol as in Thompson et al. 1999 . Laboratory 160 measurements of chlorophyll a were related to ADC estimates (RVI index) using least squares 161 linear regression.
162
Sampling and data analysis 163 Spatial patterns of EMPB abundance were investigated along two 8m transects and one 4m transect 164 about 50m from each other, yielding 18 and 9 ADC photos per transect, respectively. Sampling was 165 repeated in January and November 2012.
166
The photographs obtained from each individual transect were stitched to form a composite 167 image using a photogrammetric software (Kolor Autopano Giga 2.6). The area of the rock included 168 in each individual photo was delimited with white chalk at its corners before sampling. Adjacent where a series consisted of a set of points one pixel in height and arranged along a common 'y' 175 coordinate (Fig. 1B) . Each series had gaps corresponding to the areas in which adjacent photos 176 overlapped; for each series, the size of gaps was determined by measuring the distance in pixels 177 between each set of continuous points in the composite image (grey lines in Fig. 1B , was then plotted against frequency of observation on a natural log-log scale and the spectral 193 coefficient ( β ) was determined as the slope of the regression changed of sign (e.g., Denny et al. 194 2004). βs were estimated within the range of frequencies that displayed a 1/f noise pattern: the
195
Nyquist and -7 (on the natural logarithm scale). We truncated the series at -7 because at larger spectral analysis, where the largest scale of -7 corresponded to about 1096 pixels in length.
214
Multifractal geometry was determined following the method proposed by Saravia et al. (2012) ranged from 0.95 to 1.64 (mean 1.34), indicating a predominance of "red-noise" spectra (Table 1) .
268
The analysis based on quadrats of 80 x 80 pixels yielded very similar results to those obtained from 269 the analysis of series of individual pixels, with spectral coefficients in the range 0.86 -1.7 that were 270 still indicative of 'red-noise' spatial patterns (Table A4 .1, Supplementary material Appendix 4).
271
The paired t-test did not highlight statistically significant differences in mean spectral coefficients (Table 2) . D 1 decreased with increasing density of grazers under dry 283 meteorological conditions, whereas the opposite was observed under wet conditions (Fig. 4) .
The spatial correlograms showed a positive relation between D 1 and littorinid density at small 285 spatial scales for all combinations of transects and sampling dates (Fig. 5) . Positive cross-286 correlation was also evident at the largest spatial scale in one of the two transects sampled in
287
November 2012 (Fig. 5) .
288

Discussion
289
We found a strong linear relation between laboratory chlorophyll a estimates and the RVI index. 
294
Our results support the hypothesis that EMPB biomass is distributed according to a power law 295 and that multifractal organization characterizes EMPB spatial distribution. Spectral coefficients for 296 all the series of observations taken along linear transects were close to or greater than one.
297
Expanding the analysis in a two-dimensional space through multifractal geometry produced an 
511
Supplementary material (Appendix oXXXXX at <www.oikosoffice.lu.se/appendix>). Table 1 . β coefficients and R 2 from linear regressions of the power spectrum of EMPB biomass 515 against frequency of observation for the two sampling dates. βs were estimated within the range of 516 frequencies defined by the Nyquist and -7 (on the natural logarithm scale). All the coefficients were 517 significantly different from zero (p<0.001).
518
January 2012 
Random Effects Variances
Transect σ is the average DN of the pixels over the calibration standard (Murphy et al. 2006 ).
577
Calibration is part of a java-routine on ImageJ program with which each ADC-photo is processed. applied to all biomass values before the standardization in order to avoid zeros.
593
Then the partition function is computed as:
595
The operation is performed for different values of ε and q. In order to exactly divide the plots, a 596 grid size range of ε in power of two with a minimum of 2 2 =4 and a maximum of 2 7 =128 or 597 2 10 =1024 pixels was chosen; the q exponent ranged between -20 and +20.
598
The generalized dimension is calculated as:
600
This limit cannot be determined. Hence the second term in D q is calculated as the slope of the 601 regression of log(Z q ) versus log(ε). A linear relation is assumed, which is estimated using the least 602 squares method.
603
For q=1, the denominator of the first term in D q is undefined, so Eq. 3 is replaced by:
.
605
(4)
606
To see that D q is actually an exponent, Eq. 3 can be rearranged to obtain:
607
608
(5)
609
Eq. 5 determines how Z q varies with the scale ε and it is evident that it is a power law.
610
Details of results
611
We found a linear relation between log(Z q ) and log(ε) for all plots sampled and all q used. As a 612 measure of goodness of fit, we calculated the coefficient of determination R 2 , which was always 613 larger than 0.99. dates. All the coefficients were significantly different from zero (p<0.001). 
